Ion channels and diseases.
Ion channels play important roles in vital cellular signaling processes in both excitable and nonexcitable cells. Since 1987, a large number of channel genes have been cloned, and their biophysical properties, subunit stoichiometries, channel assemblies, and modulation by second messengers and ligands have been gradually elucidated. At present, more than ten ion channel genes have been identified as causing human hereditary diseases. Molecular techniques such as the positional cloning method are indispensable for finding new genes for channel-related diseases. Ion channels participate in the excitation-restoration of neurons and myocytes. Mutations of ion channels in these cells cause abnormal excitation and diseases such as long QT syndrome and ataxia. The second physiological function of ion channels, in addition to their regulation of cell excitability, is ion transport. Bartter's syndrome and Liddle's syndrome are due to abnormalities of ion transport. Most of these ion channel diseases are caused by loss of function, although some mutations are known to result in gain of function. The number of identified channel-related diseases is growing rapidly. Elucidation of the molecular basis of an ion channel disease not only provides new opportunities for early diagnosis and therapy for the disease but also provides clues to determine a previously unknown function of the ion channel.